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What is claimed is: 

1. A method of screening a candidate antiviral agent for antiviral 
activity comprising 

(a) preparing a first cell culture dbmprising cells containing a first 
subgenomic viral replication system, ana a second cell culture comprising cells 

taining a second subgenomic viral r^lication system; 

(b) adding the candidate antivflral agent to each cell culture; 

(c) incubating the cell cultures under conditions and for a time 
sufficient to detect an antiviral effect fcy the candidate antiviral agent on the 
subgenomic viral replication systems! and 

(d) determining the effect the candidate antiviral agent on each viral 
replication system, 

wherein the first subgenomic viral replication system is genetically 
distinct from the second subgenomic viral replication system. 

ct 2. The method of clairn'l, wherein the first and second cell cultures are 
combined before step (b). .^J 



3. The method of claim 1, further comprising a cell culture not 
containing a subgenomic viral replication system. \ 



X., 



4. The method of ^aim 1, wherein at least one of the subgenomic viral 
replication systems is a remicon. 

5. The method ©f claim 1, wherein at least one of the subgenomic viral 
replication systems is ajaefective genome. 

6. The method of claim 1, wherein the cells in the first and second cell 
cultures are mammMan cells and the first and second subgenomic viral 
replication systems^re from mammalian viruses. 



171427.1 



-34- / 3219/5 

7. The method of claim 6, wherein th^Tmaimnalian cells are human 
cells and the mammalian viruses are human z^ruses. 

8. The method of claim 7, whereij the human viruses are selected from 
die group consisting of hepatitis Cjirus, j*llow fever virus, respiratory.jgmcytia 
virus, Sindbis virus, poUovirus, Japanese encephalitis virus, hepatits B virus, 
human papilloma virus, herpes simplex yjrus type 1, Epstein-Barr virus, adeno- 
associated virus, Venezuela encephalitisRarus; rubella, coxsackivirus, 
enterovirus, hepatitis A virus. Dengue fever virus. West Nile virus, tick-borne 
encephalitis virus, astrovirus, rabies v^s, influenza virus A, influenza virus B, 
^25*^1?:^°^ syncytial virus, measles, mumps, Ebola virus, Marburg virus, La 
Crosse virus, California encephalitis .virus, Hantaan virus, Crimean-Congo virus. 
Rift Valley fever, Lassa fever, Argentine hemorrhagic fever virus, Bolivian 
hemorrhagic fever virus, Colorado&ck fever, JC virus, BK virus, herpes simplex 
virus type two, human cytojnegal©virus, varicella-zoster virus, human herpes 
simplex virus type six, human herpes virus type seven, human herpes virus type 
eight, human adenovirus, HIV-^HIV-2, HTLV-1, HTLV-2, and human 
parvovirus. 

9. The method of claim 7, wherein the human viruses are selected from 
the group consisting of hepatitis C virus, yellow fever virus, respiratory syncytia 
virus, Sindbis virus, poliovir^s, Japanese encephalitis virus, hepatits B virus, 
human papilloma virus, heroes simplex virus type 1, Epstein-Barr virus, and 
adeno-associated virus. // 

// ' 

10. The method^of claim 7, wherein the human viruses are selected 

from die group consisting of hepatitis C virus, respiratory syncytia virus, yellow 
fever virus and Sindbis varus. 



171427.1 



'35- 3219/5 

11. The method of claim 1, wherein the candidate antiviral agent is a 
chemical that floes not comprise an oligopeptide or an oligonucleotide. 

12. The\method of claim 1, wherein the candidate antiviral agent 
comprises an oligopeptide or an oligonucleotide. 

13. The method of claim 1, wherein the candidate antiviral agent 
comprises an oligonucleotide or a polynucleotide. 

14. The metho(l of claim 1, wherein the candidate antiviral agent 
comprises a protein. 

15. The method ot claim 14, wherein the candidate antiviral agent 
comprises an antibody bindmg domain. 

16. The method of cla^ 1, Wherein the effect of the candidate antiviral 
agent on at least one of the sm^geryaiiiic viral replication systems is determined 
by quantitation of a portion ortiie^nucleic acid of the at least one subgenomic 
viral replication system. 

17. The method of claim 16, ^herein the quantitation is performed by 
nucleic acid amplification. 

18. The method of claim 17, wher^n the nucleic acid amplification is 
by RT-PCR. 

19. The method of claim 1, wherein th\j effect of the antiviral agent on 
at least one of the subgenomic viral replication systems is determined by 
quantitation of a reporter gene or assayable portioi^ of a fusion protein that is 
transcribed along with other viral proteins. 
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20. 'the method of claim 1, wherein the effect of the antiviral agent on 
at least one of the subgenomic viral replication systems is determined by 
quantitation of aviral protein. 

21. The method of claim 20, wherein the viral protein is an enzyme 
and the quantitation\s by assay of the activity of the enzyme. 

22. The methoa of claim 1, wherein at least one of the cell cultures 
comprises cells wherein ^^ig^ubgejiomic viral replication system is stably 
maintained. 

23. The method of ^aim 1, wherein at least one of the cell cultures 
comprises cells wherein the si\bgenomic viral replication system is not stably 
maintained. 

24. The method of claim^, wherein at least one of the cell cultures 
comprises primary cells. 

25. The method of claim 1, wAprein the cell cultures are incubated at 
least 20 h. 




26. The method of claim 1, further comfJnsing at least a third cell 
culture comprising cells containing a third subgenomic viral replication system. 



wherein the third cell culture is also si^^ted to steps (a), (b), (c) and (d), 
wherein the eac h subgenomicviral replication system is genetically 
distinct from every other subger^Jmic viral replication system. 



27. The method of claim 26, wherein all cell cultures comprising a 

/ 

subgenomic viral replication system are combined before step (b). 
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28. A method of screening a candidate antiviral agent for antiviral 
activity comprising 

(a) combining a first cell culture comprising cells containing a first 
subgenomic viral replication system and a second cell culture comprising cells 
containing a secon^ subgenomic viral replication system to make a mixed cell 
culture; 

(b) adding tHe candidate antiviral agent to the mixed cell culture; 

(c) incubatingXthe mixed cell culture under conditions and for a time 
sufficient to detect an ahtiviral effect by the candidate antiviral agent on the 
subgenomic viral replicafdon systems; and 

(d) determining tlje effect of the candidate antiviral agent on each viral 
replication system, 

wherein the first subgenomic viral replication system is genetically 
distinct fi-om the second subgenomic viral replication system. 

29. The method of claifc28, wherein at least one of the subgenomic 
viral replication systems is a vepn^con, 

30. The method of claim 28, wherein at least one of the subgenomic 
viral replication systems is a defective genome. 

31. The method of claim 28, wH^rein all of the cells of the mixed cell 
culture are the same cell line. 

32. The method of claim 28, whereinSfhe cells of the mixed cell culture 
comprise more than one cell line. 

33. The method of claim 28, wherein all afthe cells in the mixed cell 
culture are mammalian cells and all of the subgenomic viral replication systems 
are from mammalian viruses. 
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le method of claim 33, wherein the mammalian cells are human 



cells and the mammalian viruses are human viruses. 



35. The method of claim 34, wherein the human viruses are selected 
from the group consisting of hepatitis C virus, respiratory syncytia virus, yellow 
fever virus, Sindbk virus, poliovirus, Japanese encephalitis virus, hepatits B 
virus, human papilloma virus, herpes simplex virus type 1, Epstein-Barr virus, 
adeno-associated virus, Venezuela encephalitis virus, rubella, coxsackivirus, 
enterovirus, hepatitis VV virus. Dengue fever virus. West Nile virus, tick-bome 
encephalitis virus, astrovirus, rabies virus, influenza virus A, influenza virus B, 
respiratory syncytial viras, measles, mumps, Ebola virus, Marburg virus. La 
Crosse virus, California encephalitis virus, Hantaan virus, Crimean-Congo virus. 
Rift Valley fever, Lassa fever, Argentine hemorrhagic fever virus, Bolivian 
hemorrhagic fever virus, Colorado tick fever, JC virus, BK virus, herpes simplex 
virus type two, human cytomegalovirus, varicella-zoster virus, human herpes 
simplex virus type six, human Wrpes virus type seven, human herpes virus type 
eight, human adenovirus, HIV- j 
parvovirus. 



HTLV-1, HTLV-2, and human 



36. The method of claim 34, wherein the human viruses are selected 
from the group consisting of hepatitis C virus, respiratory synci^ia virus, yellow 
fever virus, Sindbis virus, poliovirus, Japanese encephalitis virus, hepatits B 
virus, human papilloma virus, herpes ^mplex virus type 1, Epstein-Barr virus, 
and adeno-associated virus. 



37. The method of claim 34, wherein the human viruses are selected 
from the group consisting of hepatitis C viri^s, respiratory syncj^a virus, yellow 
fever virus and Sindbis virus. 
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38. The method of claim 28., wherein the candidate antiviral agent is a 
chemical that dotes not comprise an oligopeptide or an oligonucleotide. 



39. The mWhod of claim 28, wherein the antiviral agent comprises an 
oligopeptide or an oligonucleotide. 

40. The method of claim 28, wherein the candidate antiviral agent 
comprises an oligonucleotide or a polynucleotide. 

41. The metho(^ of claim 28, wherein the candidate antiviral agent 
comprises a protein. 



42. The method ofi claim 41, wherein the candidate antiviral agent 



comprises an antibody bini 



/ 



)mam. 



43. The method 



)fcmim 28, wherein the effect of the candidate 
antiviral agent on at least one tof the subgenomic viral replication systems is 
determined by quantitation of abortion of the nucleic acid of the at least one 
subgenomic viral replication system. 



44. The method of claim 4B, wherein the quantitation is performed by 
nucleic acid amplification. 

45. The method of claim 44, v)^erein the nucleic acid amplification is 
by RT-PCR. 



46. The method of claim 28, wherem the effect of the antiviral agent 
on at least one of the subgenomic viral replication systems is determined by 
quantitation of a reporter gene or assayable portion of a fusion protein that is 
transcribed along with other viral proteins. 
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47. TheWethod of claim 28, wherein the effect of the antiviral agent 
on at least one oAthe subgenomic viral replication systems is determined by 
quantitation of a viral protein. 

48. The method of claim 47, v^^herein the viral protein is an enzyme 
and the quantitation is\by assay of the activity of the enzyme. 

49. The methodtof claim 28, wherein the mixed cell culture comprises 
cells wherein the subgenomic viral replication system is stably maintained. 

50. The method of ^m 28, wherein the mixed cell culture comprises 



cells wherein the subgenor 



il repttcation system is not stably maintained. 



51. The method of claifp 28, wherein the mixed cell culture comprises 
primary cells. 

52. The method of claim 2^ wherein the mixed cell culture is 
incubated at least 20 h. 

53. The method of claim 28, wherein the mixed cell culture further 
comprises a third cell culture comprising O^Us containing a third subgenomic 
viral replication system. 



54. The method of claim 53, wherein\he mixed cell culture further 
comprises a fourth cell culture comprising cells containing a fourth subgenomic 
viral replication system. 




55. A mbced cell cultuuf comprising a first cell culture comprising cells 
containing a first subgenom^ viral replication system and a second cell culture 
comprising cells contaim^ a second subgenomic viral replication system. 
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56. The mixed cell culture of claim 55, wh^ein at least one of the 
subgenomic viral replication systems is a replicon. 

57. The mixed cell culture of claim 55, viierein at least one of the 
subgenomic viral replication systems is a defectivl genome. 

58. The mixed cell culture of claim 55/vherein all of the cells of the 
mixed cell culture are the same cell line. 

59. The mixed cell culture of daiiti'55, wherein the cells of the mixed 
cell culture comprise more than one cell lifce. 

I 

60. The mixed cell culture of claim 55, wherein all of the cells in the 

/ 

mixed cell culture are mammalian cells and all of the subgenomic viral 
replication systems are from manumlian viruses. 




61. The mixed cell cultttfe of claim 60, wherein the mammalian cells 
are human cells and the mammalian viruses are human viruses 

f) I 

f / 62. The mixed cell culture of claim 61, wherein the human viruses are 
>^electe.d from the group consisting of hepatitis C virus, respiratory syncySa 
vims, yellow fever virus, Sindbis virus, poliovirus, Japanese encephalitis virus, 
hepatits B virus, human papilloma virus, herpes simplex virus type 1, Epstein- 
Barr virus, adeno-associate^ virus, Venezuela encephalitis virus, rubella, 
coxsackivirus, enterovin^, hepatitis A virus. Dengue fever virus. West Nile virus, 
tick-borne encephaUtis virus, astirovirus, rabies virus, influenza virus A, 
influenza virus B, resj^ratory syncytial virus, measles, mumps, Ebola virus, 
Marburg virus. La Crosse virus, California encephalitis virus, Hantaan virus, 
Crimean-Congo virus. Rift Valley fever, Lassa fever, Argentine hemorrhagic 
fever virus, BoliviaB hemorrhagic fever virus, Colorado tick fever, JC virus, BK 
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virus, herpes simplex virus type two, fiuman cytomegalovirus, varicella-zoster 
virus, human herpes simplex virus ty|e six, human herpes virus type seven, 
human herpes virus type eight, huma| adenovirus, HIV-1, HIV-2, HTLV-1, 
HTLV-2, and human parvovirus. 

63. The mixed cell culture of llaim 61, wherein the human viruses are 
selected from the group consisting of l&patitis C virus, respiratory syncytia 
virus, yellow fever virus, Sindbis virusfpoliovirus, Japanese encephalitis virus, 
hepatits B virus, human papilloma vii^s, herpes simplex virus type 1, Epstein- 
Barr virus, and adeno-associated vir 



64. The mixed cell culture qf claim 61, wherein the human viruses are 
[ from the group consisting o| hepat 
virus, yellow fever virus and Sindbis {virus. 



selected from the group consisting o| hepatitis C virus, respiratory syncytia 



65. The mixed cell culture Sf claim 55, wherein the mixed cell culture 
comprises cells whereinythe subgenc&nic viral replication system is stably 
maintained. 

66. The mixed ieM culture of claim 55, wherein the mixed cell culture 
comprises cells wherein the^subgenomic viral replication system is not stably 
maintained. 

67. The mixed cell cu\ture of claim 55, wherein the mixed cell culture 
comprises primary cells. 




68. The mixed cell culture of claim ^ further comprising a third cell 
culture comprising cells containing a third^ubgenomic viral replication system. 
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69. The mixed cell cutfure of claim 68, wherein the mixed cell culture 
further comprises a fourth cel/culture comprising cells containing a fourth 
subgenomic viral replication ^stem. 
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